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(i) AB = =a
AC=a+bh =a+b

(i) AB + AC +AD + AE + AF =3[a+ b+c] =34D

(b)

04 +AC = 0C
OA +AB = 0B
0B +BC =0C




0P =0d+ 1,48

OP + 00 + OR

= 0A + 0B + 0A+ 1/, [AB + BC + AC]
= 04 + 0B + 04 + 1/, [AC + AC]

= 0A+ 0B + 04+ AC
=0A+ 0B +0C

(©)

Q

it is clear that the line from A to the midpoint of CD is represented by the vector

a/2+b .

A vector drawn from O to any point on this line can be writtenas r(1) =4 (a/2 + b) .

The diagonal BD is represented by the vector the vector b — a. A vector drawn from O to
any point on this diagonal isr(u) =a +u (b — a) ,

where the parameter x adjusts the length of the diagonal. The two lines meet

when A (a/2+b)=a+u(b-a),

which can be writtenas (A/2 - 1+u)a+( A—u)b=0

This gives u :2/3 and /= 2/3 so the length of BE is two-thirds of BD. Similarly, we can

show the length FD is two-thirds of BD.

C
(d) (i) >
b
A »ﬂv B
AC = AB + BC AC=a+bh
BD = BC + CD BD=b—a




AC+BD=a+b+b—a

AC+BD =2b

AC + BD = 2BC
(iAC—BD=a+b-(b-a)

AC —BD = 2a

AC — BD = 24B

(2) (a) Leta, b two vectors
Scalar product
If a #0and b # 0thena.b = |al| |b| cos8 , where 0 is the angle betweena , b
If a=00r b=0thena.b=0

(b)(a+b+c)*=0
0O=a.at+a.b+a.c+b.a+b.b+b.ctc.a +c.b+c.c
0=3>+4*+5+2a.b+2a.c+2b.c
0=50+2(a.b+a.c+b.c)

—50=2(a.b+a.c+b.c)

(a.b+a.c+b.c)=-25

(©)

Consider AB + BC + CA = 0

(AB +BC + CA) - (AB +BC + CA) =0

|AB|” + |BC| + |CA|'+AB -BC + AB - CA+BC-AB +BC-CA+CA-AB+CA-BC =0
But, AB-BC=BC-AB , AB-CA=CA-AB , BC-CA=CA-BC

4B|" + |BC|" + [CA|'+2(AB - BC) + 2(4B - CA) + 2(BC - TA) = 0 —— (1)




3BG = BC + BA
similarly, 3AG = AB + AC
3CG=CB+CA
3BG - 3BG = (BC + BA) - (BC + BA)
9BG? = BC% + BA? + 2BA - BC = BC% + BA? — 24B - BC
9AG? = AB? + AC% + 24B - AC = AB% + AC? — 2AB - CA
9CG2 = CB? + CA*+ 2CB - CA = CB® + CA%2 — 2BC - CA
from (1), AB® + BC? + CA?> = —2(AB - BC) — 2(AB - CA) — 2(BC - CA)
AB? + BC? + CA? = 9BG? — BC? — BA? + 9AG? — AB? — AC? + 9CG? — CB? — CA?
3(AB? + BC? + CA%) = 9(BG? + AG* + CG?)
(AB? + BC? + CA?) = 3(BG? + AG* + CG*)

(d) A

AB =AD + DB
AB? = (AD + DB)?
= AD? + DB? + 2.AD.DB ---------- 1)

Also we have
AC =AD +DC
AC? = (AD + DC)?

= AD? + DC? + 2.AD.DC -----====- ()

(1)+(2)
AB? + AC? = 2AD? + 2BD? + 2.4AD.(DB + DC)
= 2(AD? + BD?) ,for DB + DC = 0




(3). (@) Leta, b two vectors
Vector product
If a #0and b #0thenax b = |a||b|sin@n,
where 6 is the angle betweena , b
The direction is that of the unit vector n which is perpendicular to both a , b
such that a , b and n form a right handed system.
Ifa=00rb=0,axb=0

(b) (@+pb)-(a—pub) =0
(a-a)—a-ub+ub-a+ub-(—ub) =0
lal? —pa-b+pua-b—pu?bl>=0

32_.“'242:0
32 5 _ .3
ZoW=u=1g

(c) If collinear then parallel,a x b = 0

Leta = —3i+4j+ uk, b=2Ai+8j+ 6k

i j k

axb=|[-3 4 pu|l =i(24-8u)—j(-18—Au) + k(—=24—-41)=0
A 8 6

24—8u=0; —24=42;

ll=3 A=-6

(d) to be coplanar (ax b)-c =0

Leta=2i—j+k b=i+j+dk c=3i—-4j+k

2 -1 1
(axb)-c=|1 1 d|=0
3 -4 1

21 +4d)+1(1-3d)+(-4-3) =0

—4+5d=0, d=1%/




i j k
5

1 -4 5

Since d is perpendicular to a and b, d is parellel toa X b

=i(25—-4)—j(20 + 1) + k(-16 —5) = 21(i — j — k)

e)axb=

ad=2A%x21(—j—k)
Butd-c=21=21AG—j—k)- Bi+j—k)

=21Ax3-211+21A=21, A=1/s

d=7(i—j—k)

(4).@ @B)t=B"14"1= ( _21 _32)

B(B—'A™Y) =B (_21 _32)
(BB™)A™ = (3 g) (—21 —32)

1,4—1:(5 g)(—21 —32)
t-4 6-8)_(0 -2)

A_1=(§ g)(_zl —32)=(14—8 21-6/ "6 5

B =3[A+4] —%{[ ]+ [4 1]}:[

é{[ 3]_[5 3]} — 0]

(b) Symmetric matrix

Skew symmetric matrix : C —% [A—AT] =

(c) Alis hermition a;; = @;

3 x+ 2i yi
3—2i 0 1+ 2i

A=
yi 1—xi -1
aip; = ay a3 = azg ay3 = a3y
x+2i=3-2i=3+2i yi = —yi 1+zi=1—xi=1+x
x =3 y=20 1+zi=1+3i
z=3




2 0 5112 0 29 -5
MAB=|1 -2 4|8 1|=]|6 -6
-3 1 =115 -1 32 =5
exists, as No. of columns in A is equal to no of rows in B
2 0 2 0 5
8 1 1 -2 4
5 -1f1-3 1 -1

BA Does not exist, as No. of columns in B is not equal to no of columns in A

BA =

(e)2x—=5y+2z=2
x+2y—4z=5
3x—4y—6z=1

2 26-0

|Al = 2(=12 — 16) + 5(—6 + 12) + 2(—4 — 6)
= —2X28+5X6—-2Xx10=—46 %0

|A(1)| 2 =5 2 _ -1
X = =5 2 —4|Xx—=(-230)x—=5
|A] 1 -4 —6 46 46
|A(2)| 2 2 2 -1 -1
y = =11 5 —4|x—=(-92)x—=2
|A| 3 1 —g 46 46
|A(3)| 2 =5 2 -1 -1
zZ = =1 2 5|Xx—=(-46)x—=1
|A| 3 4 1 46 46
B)@1<i<4 1<j<4 takei =1
—X 1 0 0 1 0
Al = —x| 0 —x 1 |[(-DY™'+1]0 —x 1
—C1 —Cy —C3 — X —Cy —Cy —C3 — X
0 —X 0 0 —X 1
+0]| 0 0 1 |(-D3+0] 0 0 —x|[(—D+*
—Cp —C —C3—X —Cp —C —C
| 1 13141 0 1 1142 | 0 —x| _ 1+3}
Al = x{ x|—02 —c3—x|( D +1|_C1 —c3—x|( D +0 - —0 D

—X 1
_{0 |—Cz —C3—X
|Al = —x[—x(x(c3 + x) + ¢3) — (0 + ¢1)]—c

= x%(xc3 + x% + ;) + x¢qy + ¢

|A| = x* + x3¢53 + x%c, + x¢1 + ¢

0 1 0 —X
_an1+1 _4N\1+2 _1\1+3
=1 +1|—Co —c3—x|( 1) +0|—Co —Cz|( 1) }




1 1 1 1 |G~->CG=C 1 0 00
. 11 1+4a 1 1 1 a 0 O
OOOMI=t "1 14p 1 |aoc-clt 0 b 0
1 1 1 1+c ¢, -c-¢ 11 0 0 ¢
R, >R; —R1 |1 0 0 0 1 0 00
0 a 0O Sabe 01 0 O
Ry >R —R; [0 0 b 0O 0010
R4 —>R4_R1 0 0 0 C 0 0 0 1
a b c CG->C—C, a—-b b—c
(i) IB| = | a? b? c a’> —b® b%*— c?
b+c c+a a+bl C-C,—C; | b—a c—b
1 1 c
- (a—b)(b—c)|la+b b+c c?
-1 -1 a+b
Cz—)Cz—Cl 1 0 c
(a=b)(b—c) la+b c—a c?
-1 0 a+b
1 0 c
s(@a=-b)(b-c)c—a)|la+b 1 (2
-1 0 a+b
Ri = Ry + R3 0 0 a+b+c
(a=b)y(b—c)(c—a) la+b 1 c?
-1 0 a+b
0 0 1
sa=-bbB-c)c—a)la+b+c)|la+b 1 (?
-1 0 a+bd
|IBl=(a—b) (b—c)(c—a)(a+b+c)
0 a b c 0 bca acb abc 0 1
b ¢ 0 a| bcacab|b bc? 0 a?b| bcacab [1 2
c b a 0 ¢ b%*c a*c 0 1 b?
0 1 1 1
_[r 0o & p?
1 ¢2 0 a?
1 b?> a*> 0

a+b
1 1
c? b?
0 a?
a? 0




a+b b+c c+a a b c b c a
(i)l[pb+c c+a a+b|=|b+c c+a a+b|+|b+c c+a a+b
c+a a+b b+c c+a a+b b+c c+a a+b b+c
a b c a b c
=| b c a |+| ¢ a b
c+a a+b b+c c+a a+b b+c
b c a b c a
+| b c a |(0+]| c a b
c+a a+b b+c c+a a+b b+c
a b c a b c a b c
=[b ¢ al+|b ¢ al(0)+|c a b|(=0)
c a b a b c c a b
a b c b c a
+|c a b|l(0)+]| ¢ a b
a b c c+a a+b b+c
a b c¢ b ¢ a b ¢ a
=|b ¢ al+]|c a b[(>0)+|c a b|(> R, ©R3)
c a b c a b a b c
a b c¢ a b c¢
=|b ¢ a|l—|c a b| (= R, ©R3)
c a b b ¢ a
a b c a b c a b c
=|b ¢ a|l—=|—|b ¢ a|l|=2|b ¢ a
c a b c a b c a b
bcd cda dab abc abcd bcda cdab dabc
Giiy| ¢ b c d|_ 1| a? b? c? d?
a2 b2 C2 d2 ~ abcd a3 b3 C3 d3
a> b3 3 43 a* b* c* d*

1 1 1 1 1 1 1 1
abcd |q2 p2 2 g% |a® b? % g2
abed|a® b3 3 43| |a® bP 3 a3

a* b* ¢* d* a* bt ¢* d*

N |[t—4 3] _ Lt=1 4 1
@@ 5" 74 =0 @3t =0
t—-4)(t—-9)—-6=0 |t—1 4 |:0
3 t—2

t2—113t+30=0
(t—10)(t—-3)=0
t=10 ort =3

t-—1D({t—-2)—12=0
t2—-3t—10=0
(t+2)(t—-5)=0




